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PREFACE.

This report is intended to be general and concise.  More «detailed descrip-
tions and discussions of results will be found in Volume IIT of the “ Records
of the Survey of India, 1911-12.”
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GENERAL REPORT

ON THE

Operations of the Suyvey of India
I1QII-1912.

PART I.
ADMINISTRATION.

1. This report deals with the operations of the Survey of India for the
year ending 30th September 1912.

2. The Hon'’ble Colonel F. B. Longe, C.B., R.E.,, A.D.C,, retired, on the
termination of his leave on the 31st October 1911, and Colonel S. . Burrard,
C.S.I, R.E, F.R.S., was confirmed as Surveyor General of India from the
same date.

3. Two Imperial Officers Major J. M. Burn, R.E., and Lieutenant
H. G. Bell, R.E, died on the 18th March and 26th July 1912, respectively.
Mr. T. A. Pope retired from the service on the 11th February 1912, and
Mr. John Eccles, M.A., on 8th September 1912.

4. No recruitment was made either for the Imperial or the Provinciul
Service during the year.

5. The cost of the department for the financial year ending 31st March
1912, was Rs. 32,83,294, against an estimated cost of Rs. 34,56,050.

6. The distribution of the officers in the various offices and parties is
shown in the accompanying list.
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PART IL

SURVEY WORK IN THE FIELD.

I.—TOPOGRAPHICAL SURVEYS.

NORTHERN CIRCLE ( ride index map No. 1)

7. No. 1 Party.—This party with its Headguarters at Sl'iuag;u'.(‘.(mtinuc(l
work in the Kashmir State and surveyed an arca of 4,439 square miles ()ll‘.t]]l.‘
1 inch = 1 mile scale in the Kashmir proper and Kishenganga valleys. Tieldl
operations were stavted in April and brought to a close by the middle of
October 1912, The winter of 1911-12, though mild, was a late one, and the
snow in the higher hills of the Kashmir valley made work very difficult in
April and May, and in the Kishenganga valley it was impossible to do any
thing hefore June. For these veasons the strength of the party had to h.e
increased by transfer of hands from other parties to complete the season’s
programme in time.

8. No. 2 Party.—No. 2 Party surveyed an area of 7,369 square miles in
Anvitsar, Rialkot, Gujrainwila, Lahore, Ferozepore, Jullundur, Hoshiirpur
and Gurdaspur districts and Kapurthala State in the Punjab.  About three-
quarters of this was revision of previous 1-inch maps and the remainder new
survey. The country was flat and open plains except for a small bit of Siwalik
hills in the Novth-East,

% No. . Party~—No. 3 Party completed a revision survey of an area of
6.1%7 square miles on the 1-inch scale in Moradabad, Budaon. Bareilly, Hardoi,
Etah and Farrnkhabad districts and a small portion of Rampur State in the
United Provinces. The country surveved was Hat and well cultivated with
a few sandy knolls in the tract between the Ganges and the Ramganga rivers,
Though the country cannot he called well wooded, there are nmmerous mango
groves and all the main roads have avenues of trees.

10.  No. 4 Party.—-No. 4 Party continued work in the United Provinces
and surveved an area of 5,807 square miles in the distriets of Sitapur, Hardoi,
Lucknow, Barabanki., Kheri and Bahraich, the work in the two latter districts
being only a supplementary survey.  The country surveved was a Hat plain,
generally well cultivated and interspersed with an abundance of groves,  On
the east of the work, however, along the Gogra River and its tributaries,
occutred a broad tract of conntry lying at a lower level than the surrounding
plain and cut up by inmnmerable streams and hack waters. A traverse section
of this party van traverses to supplement old work where necessary.  The

‘antonment Section of this party was employed on the survey of the Quetta
Cantonment and Civil station on the scale of 16 inches = 1 mile. The area
of the former is about 17 square miles, and that of the latter, 1,100 acres.
Tu addition to these, the Cantonment section is also surveying the Quetta Fort
on the scale of 50 feet =1 inch, (area ahout 53 acres), and a tract of
waste land, (some 700 acres ), lving N. W. of cantonment Iimits for the exten-
sion of ranges. The whole of tho field work is nearing completion and
should be finished by December next.  The fair drawing of these maps is
heing carvied on at the same time as field work. Proofs of 5 cantonments,
riz., Allahdabad, Hyderabad, Risalpur, Loralai and Fort Sandeman, were
reeeived for colouring during the year.

1. The Puujab Riverain Detachment.—This detachment coutinued the
work of traversing and laying down hase lines.  332:95 linear miles of main
traverse and 1,911-26 lincar miles of minor traverse were run, and 8,541 theo-
dolite stations were fixed along the hanks of the rivers Sutlej, Ravi, Chenab and
.[]_1('111111, in districts Hoshiarpur, Ambala, Ferozepore, Lahore, Montgomery,
Sialkot, Gujrat, Shahpuar and Jhelum. 492 corners of 164 squares were
marked with permanent mark-stones on both hanks of the Sutlej and the
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Jhelum rivers, to serve as hases for the future demarcation of houndaries in
the bed of these rivers. 1.997 plotted and 485 boundary ‘“masdris” were
completed and 30 +-inch sheets were traced and supplied in time to the
Settlement officers of Hoshiarpur, Una, Ferozepore, Sialkot and Shalipur,
Besides these, 129  miscellancous traces were prepaved, and all the traverse
stations laid out during the season were plotted on 28 4-inch sheets.

12, In addition to the above, 20 4-inch riverain boundary sheets were
plotted and compiled, 10 sheets typed, 23 sheets finally completed, and 371
village maps were reduced by pantagraph to the scale of 4 inches=1 mile.

13. The detachment also carvied out the 25-acre rectangnlar survey
in continuation of the last year’s work in the vemaining tract commanded
by th Lower Bari Doab Canal.  In all, fifty five thousand 25-acre rectangles
were broken. Nearly 40 per cent. of the work was tested by the tahsildars,
naib tahsilidars and the Survey officers and 15 per cent. was checked with the
theodolite traverse. 4,782 linear miles of traverse were run and 13,788
theodolite stations fixed and it is hoped that the whole of this demarcation
work will be finished by December 1912,

14, The Delhi Survey Detachment.—In connection with the transfer of
the capital of India from Caleutta to Delhi, a Town-planning Committee was
appointed at Delhi by the Government of India, and to meet the requirements
of that Committee, orders were received from Government in March 1912, for
a 4-inch revision survey of Delhi and vicinity, with contours at 5ft. vertical
intervals, as the existing maps were not considered sufficient. This urgent
andl special work was cwrried out by a detachment from the Northern
Circle under the immediate supervision of Lieutenant A. .\. Chase, R.E.,
to whom 3 DProvincial ofticers and 18 surveyors were temporarily lent
from Nows. 2, 3, & 4 Parties to do the work. The revision of the map in the
field was completed on 25th April 1912, and the contouring by 5th May, and
30 copies of the map in black and brown, reproduced by the Vandyke process,
were supplied to the Committee on the 13th May 1912, The map was
subsequently fair drawn in No. 3 TParty, and was completed by the 15th
Angust 1912,

SOUTHERN CIRCLE ( ride index map No. 2).

15.  Vo.5 Partn.—No. 5 Party surveyed an area of 3,473 square miles in
the Jubbulpore, Narsinghpur, Hoshangabad, Chhindwara and Betil districts
of the Central P’rovinces and in the Bhopal and Gwalior States of Central
India, and triangulated an arca of 2,498 square miles in the Nagpur,
Dhandara, Chhindwara and Seoni districts of the Central Provinces. The
nature of the country surveyved varied from the steep and wooded hills lying
north anel south of the valley of the Narbada River to the Hat and undulating
cultivated land in that valley.

16.  No. 6 Partn.—No. 6 Party surveyed an avea of 1,745 square miles in
the Akola and Yeotmal districts of Berar, and in the Adilabad, Ninder :.md
Parbhani districts of Hyderabad, triangulated an area of 2,800 square miles
in the Akola and Buldana districts of Berdr and in the Aurnngﬁhﬁd;zu'ul
Parbhani districts of Hyderabad, and traversed 707 lincar miles of boundaries
of rescerved forests in the Akola, Buldiana and Yeotmal districts of Berar. It
also surveyed the Cantonmient of Santa Cruz.  The country surveyed was of
a varied nature, the larger portion heing fairly open ; rather more than one-
third, however, was covered with forest growth, and, as this was combined
with intricate ground, progress was neceszarily slow.

17. No. 7 Party—XNo. 7 Party swveyed an area of 2,347 square miles in
the Sonth Kanara and Malabar districts of Madras, in Mysore and in Coorg,
and triangulated 2,321 square miles in the Salem and North Arcot districts
of Madras and in Mysore. The country varied from the low lying intricate
undulating country of the west coast, consisting of (‘n'lti\'ate'l valleys f_ringcd
with dense groves of palms, to the bold crests of the jungle-covered Western
Ghats and the undulating platcau of Mysore to the east.
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18. No. 8 Party.—No. 8 Party surveyed an area of 1,550 square miles in
the Malabar and Coimbatore districts and in the Cochin and Travancore
States of Madras, and traversed 182 linear miles in the Travancore State of
Madras. The country surveyed in the plains consisted of paddy fields sur-
rounded by dense groves of palms, and, in the hills, consisted of forest which
generally became denser as the elevation increased. In some cases, however,
the hill tops were grassy, but, as the grass was generally very thick and high,
from a surveying point of view, it was equivalent to dense forest. Survey
work was slow, laborious aud expensive.

EASTERN CIRCLE (wide index map No. 3).

19. No. 9 Party.—No. 9 Party was transferred to the Eastern Circle,
after the close of the field season 1910-11. Tt surveyed an arca of 2,592
square miles, on the 1-inch scale, in the Singhbham, Ranchi and Manbhim
districts and Orissa Feudatory States of the Bihir and Orissa Province, and
4 square miles of forests on the 2-inch scale. A small amount of traversing
of forest houndaries, (164 linear miles), was also carried out. The country
surveyed was for the most part hilly and wooded.

20. No. 10 Party—No. 10 Party surveyed an area of 2,760 square miles
in the Katha, Myitkyina and Bhamo districts and in Mongmit State of Upper
Burma, including 71 square miles of country beyond the Burma-China
frontier which were sketched. 2,836 square miles were triangulated and
traversed in the Myitkyind district and 192 linear miles of forest boundary
surveys were completed.

The country lay in the valley of the Irrawaddy hetween Katha and Myit-
kyina, (omitting the portion near Bhamo which was surveyed in 1910-11), and
extended eastwards through the Kachin hills to the Chinese frontier. It was
partly flab and partly hilly, but everywhere covered with dense jungle.

The section employed in giving practical training in cadastral surveying
to officers of the Burma Land Records Department continued to he attached
to this party until the 1st April 1912, when it was transferred to that depart.
ment. Officers of several years’ standing as well as probationers were sent
for instruction, and the former were also instructed in the rudiments of topo-
graphical surveying, hut, as they were only allowed 2 montlhs for this part of
the course, they cannot be expected to have derived much henefit from it.

One Officer, one Upper Subordinate and two surveyors were attached to
political missions during the field secason in North Burma.

21.  No. 11 Party.—No. 11 Party surveyed a total area of 2,638 square
miles of which 1,800 square miles were 1-inch, 117 square miles 2-inch, 1,628
square miles {-inch survey and 93 square miles 1-inch revision survey.

Work lay in Karenni and the Southern Shin States to the north, where
the ground was mostly steep, rough and rocky and was surveyed on the 1-inch
scale, and in the Salween, Thaton, and Toungoo districts, which consisted of
jungle-clad hills which were surveyced on the }-inch scale.

Triangulation was completed over an area of 3,950 square miles for 1-inch
survey in the Amherst and Tavoy districts of Tenasserim, and of 530 square
miles in the Salween district for the L-inch survey which was also carried out
this season.

22. . No. 12 Party.—No. 12 Party surveyed an area of 3,359 square miles
in the Khasi and Jaintia Hills, and Kamrap districts, and carried out trian-
gulation and traversing, preparatory to next season’s detail survey, over an
area of 3,250 square miles in the Kamrap, Darrang and Nowgong districts.
The ahove survey was on the I-inch scale with the exception of 77 square
miles of reserved forest surveyed on the 2-inch scale. The country under
survey consisted largely of densely wooded hills, open towards the highest
parts, but mostly of the alluvial plains of the Brahmapitra valley, thti‘ckly
populated for the most part but elsewhere consisting of swamps and large
sheets of shallow water known locally as ‘bils’.
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PART II

Table shewing progress of Topographical Surveys, 1905 to 1972

e s Northern | Southern | Eastern
Survey year. Scale, Circle. Circle. Circle. Total,
Sq. miles. | Sq. miles. | Sq. miles, | Sq. miles.
1905-06 1-inch and 5,995 1,660 10,322 17,977
2-inch
1906-07 do. 7,277 7,666 8,659 23,602
1907-08 do. 14,530 9,256 12,431 36,217
1908-09 do. 17,957 12,526 11,542 42,025
1909-10 do. 23,833 12,532 9,736 46,101
1910-11 . do. 200 - b -
and 13-inch 27,528 13,171 9,218 49,917
1911-12 do. 23,852 9,115 12,282 43,249
Areas completed to date e 120,972 65,926 74,190 261,088
Total  of
1-inch &
Total areas included in topograpbieal< | 3-inch 750,000 542,800 528,800 | 1,821,600
programme, work |
ullotted. J

Approximate arcas remaining for Survey

(1 Total of

]-i_n(:h& H |
§-inch 629,028 | 476,874 | 454,610 | 1,560,512

'.

41 work still
|| remain-
L

¢
!
‘ ing. J

|
i
i
|
i
I
I
i
{

Note 1.—As was suggested in the note on page 12 of the General Report of

the Survey of India for 1910-11, the question of reducing the scale of
survey in certain regions has now becn considered, and the half-inch
scale has heen accepted for a larger area than was contemplated in
the original topographical programme. The exact figures showing
the areas allotted to 1-inch and -inch surveys, respectively, are not
to hand as yet, and only the total figures for both scales can be
shewn.

The reasons for this reduction of the scale of survey are as
follows :—(1) to enable the completion of the survey programme
to he carried out by 1935 if possible, (2) to reduce the expenses
of survey in hilly, desert or other depopulated regions, where the
one-inch scale for maps seems at present unnecessary.

Nore 2.—The figures showing the total areas included in the topographical

programme of the circles and the areas remaining for survey are
liable to future correction, (1) because the limits of the several
circles have not been everywhere settled, (2) because in some small
areas surveys are not found up to standard and require revision.
These areas get unavoidably included both in the totals for the year
of actual survey and in the totals for the year in which the
revisionary survey takes place, and the figures thus become slightly
incorrect.

NoTE 3.—The small survey out-turn this year is due to the special surveys on

which the department was engaged, viz., the Berar and Travancore
Forest Surveys, in both of which, owing to the dense jungle, progress
was necessarily slow, also to the fact that 9 Imperial Officers were
employed on the Abor Expedition, Mishmi, Miri and Hkamti Long
Mission Suryeys on the North-East Frontier and in North Burma,
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IIL.—FOREST SURVEYS.

93 The forest surveys of the year were carried out in every case by
the topographical parties in whose spheres of operations the forests lay.
The surveys were for the most part on the 2-inch S(‘fL]O; but some were on
the 1-inch scale, and forest hboundary surveys on the 4-inch scale were carried
out over a considerable arca. 'The revision of certain arcas previously surveyed
on the 4-inch scale hy the ol:l Forest Survey Branch was also effecte:l.

Northern Cirele,

24.  Puujab.-—No. 2 Party surveved an area of 96:89 square miles of
forests including reserved and unclassitied forests and rakhs, in the Lahore
and Amritsar districts in connection with the orvdinary topographical survey
on the scale of 1inch=1 mile. Of this arca 61 square miles had been
previously surveyed on the 4-inch scale by the old Forest Survey Branch.

95 Lwited Proviuees.—No original forest surveys were done, hut
No. 4 Party surveyed an arca of 954 square miles of the Motipur block in
the Dahraich district on the scale of 1inch=1 mile in the course of the
ordinary topographical work which had heen previously surveyed on the
4-ineh scale by the old Forest Survey DBranch.

Sonthern Cirele.

26.  Central Prorinces, (Berar Cirele).—No. 6 DParty continued the
topographical survey of Berar and Hyderabad during the year under review,
and all A and B class forests and sclected C class forest, falling in the area
nuder survey and in 5 of the sheets that will he surveved next year, were
surveved on the 2-inch scale and their boundaries rigorously traversed by
theodolite and plotted on the 4-inch scale.  All the forests surveyved are
situated in the Yeotmal distriet and, with the exception of the eastern
two-thirds of the Iinwat rescrve, the survey of all the forests in this district
has now been completed, The area surveye:d on the 2-inch scale amounted
to 310 square miles and the houndary traversing to 526 linear miles. In
addition about 181 linear miles of the houndaries of the A, B, and C class
forests Iving in the area proposed for detail survey next season in the Akola
and Buldina districts, were traversed in advance.

27.  Coorg.—In the course of its ordinary operations, No. 7 Party
surveyed on the 2-inch seale the Padinalknad (hat and the Patti Ghat forest
rescrves in Coorg.  They embrace nearly the whole of the western slope of the
Western (zhats up to the South Kanara and Malabar boundary on the west
and the Malabar district on the south. The area thus surveyed amounted
to 73 square miles. In addition to these, the survey of all Jammamalle
boundaries, omitted from the work carried out in season 1909-10, was
exceuted, together with the survey of the new realignment of the Brahmagiri
forest rescrve, therehy satisfying the wants of the Coorg forest authorities
and completing the whole of the forest reserves in Coorg. No new theodolite
houndary traverse was executed hut the Madras Revenue Survey traverse
was utilised as far as it coincided with the forest houndaries.

28, Madras Presidency.—In the South Kanara district, 26 reserved
forests including all extensions of less than one square mile in area, were
surveyed by No. 7 Party on the 2-inch scale, thus completing the survey of
all the reserved forests in this district up to date. The total area surveyed
amounted to 77 squarc miles.

In the South Coimbatore division, the portion of the Anamalai forest

. . -5 B - . .
fallu}g in sheet 58 55 area 84 square miles, was resurveyed on the 2-inch scale,
by No. 8 Party, as the old 4-inch maps were found to he extremely inaccurate.
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Eastern Cirele.

29.  Bihar and Orissac.—The detail survey of only 4 square miles of
forests was done this season and 164 linear miles of boundaries were traversed
in the Singhbhum and Chaibassa divisions. The whole area for detail survey

on the 2-inch scale is 53 square miles of which 26 square miles will he done
next season.

30. Upper Burma (Northern Cirele).—Detail survey on the 2-inch
scale was carried out of the Shwegu extension, Wapyudaung, Uyahatha
reserves and part of the Nammi reserve of the Bhamo and Myitkyina
divisions, 215 square miles. Their boundaries were also traversed with the
theodolite and also the houndaries of the Loimaw, Mohnyin, N. E, extension,
Nanhim, E. extension, Mawhun and Zigyun reserves, and part of the
Nansonti reserve of the Kathd and Myitkyina divisions, 192 linear miles.
These latter reserves will not be surveyed in detail next season, as the
locale of operations has been shifted to the northward.

31.  Southern Shan States.—The detail survey of the Tamhpak reserve,
64 square miles, was carried out.

32. West Salween Division.—The Dagwin and Lower Dagwin reserves,
58 square miles, were surveyed on the 2-inch scale.

83, Assam.—An area of 77 square miles of the North Kamrap Game
Reserve situated in the Kamrap division was surveyed on the 2-inch scale.

This area lies on the plains at the foot of the Bhutan hills and consists
of dense khagre grass and tree jungle.



III.—TRIGONOMETRICAL SURVEYS.

GEODETIC SURVEY.

(¢t ). —dAstronomical Latitudes.,

34, Vo, 13 Party.—No. 13 Party was employed on latitude observations,
the new Zenith Telescope by Messrs. T. Cooke & Sous heing used for the
fiest time. 10 stations in Bihar and Orissa were occupicd, extending north
One station, Khajnaur,

from the line Ranchi-Lohardaga to Muzaffarpur.
in the Siwiliks was also visited.

in the following table:

The resalts of the ohservations are given

Station. Ieight. Lnu;zimrlc.j; ﬁi:ﬂ::]tz‘c "\S;:t'i‘:?l:i':f”ll : A
Ft. . ’ ' 3

Bulbul 3,352 1 84 26| 23 37 4463 331440065 bt
Teona 0 Sl M 3 380y 107640061 1o
Alednipur 335 1 sS4 22| 25 5 1402 223540061 | 4333
Nuaon 2310 84 14 23 34 3704 1576440059 4570
Jalalpur 232 S+ 260 3 3942 +5°536+0043 461
Mahwad 3,153 | S 54 23 26 496 92540031 4152
Mahar 1,606 | 85 10| 21 44 2088 311230054 | 41024
Bihar 391 85 31 25 12 2605 39-2740-048 [T
Duhauli 180 | 85 20| 25 40 1623 229940052 | 4476
Pahladpur 175 85 27 26 4 21-01 272440047 | 6
Khajnaur 2,576 TT83 30 16 2363 567040087 l‘ —26°03
A positive value of (A — G) denotes a southerly attraction of the

plumb-line.

35. The deflection at DBibar is the largest southerly deflection as yet

found in India, that at Teona being the second largest.

The decrease in

deflection between Teona and Dulbul and bhetween Mahar and Mahwari
indicates an excess of gravity between these stations and makes it probahle
that the “hidden chain” of high density has been crossed in passing from

one to the other.

(b )—Pendulum Operations.

36. Vo 14 Party.—No. 14 Party made pendulum observations over
the same arca as that covered by the latitude operations, only one ohserver
heing available for this and No. 13 Party.

'I:hc table annexed gives the _1‘esults of the observations. The large
negative values at the northern stations should he noted, these being greater
than have been hitherto found in similar localities. h

The observations at Sultanpur were made in 1910 hut have not hitherto

heen published.

The investigation into the theory of isestatic compensation has heen
continned and some results are published in the Records of the Survey of

India, Vol. II1

Captain (}Q‘llcllll'lil:ll has suggested that Colonel Burrard’s hypothesis,
(that the Indo-Gangetic alluvium is covering a erack in the sub-crust of the
Earth), should be regarded as supplementary to Hayford’s theory of isostasy
and not as antagonistic tu the latter.
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TRIANGULATION, (vide Index Map No. 12).

37.—During the year under report No. 15 Party carried out Principal
and Secondary Triangulation.

(a).—Principal Triangulation.

(i)—The Sambalpur Series was commenced. This meridional series
emanates from the side Bhursu, (XLIX)—Hariharpur, (L), of the Calcutta
Longitudinal Series in Latitude 23°, Longitude 85°, and at first trending to
the soubh-west till it lies astride the meridian of 84°, afterwards extends
southwards with a view to junction with the East Coast Series at Latitude
19°, Longitude 84°. During the season the series was carried as far as
Latitude 22°.

(b).—Secondary Triangulation.

(ii).—The Blir Series was completed between the Khanpisira and the
Great Arc Principal Series. It lies along the parallel of 19°.

(tii )—The Ranchi Series in Latitude 23° was completed between the
South Parasnath in Longitude 85° and the New Sambalpur Principal Series
in Loungitude 84°.

(iv).—The Villupuram Series running through the districts of 8. Arcot
and Salem in Latitude 12°, and connecting the Great Arc and the South
East Coast Series was completed.

(v)—The Madura Series. This Series, of which only the building of
stations has so far been accomplished, lies along the parallel of 10°, between
the Great Arc and the South East Coast Series.

(vi).—Bombay City T'riangulation. A network of triangulation to serve
as the frame on which to construct a large scale survey of the city and island,
based on a side of the Bombay Longitudinal Series has been commenced.

(vii).—Kashmir Secondary Operations. Triangulation Las been carried
from the northern end of the Kashmir Principal Series in the neighbourhood
of Gilgit along the Hunza and Kanjut valleys with the object of forming
a connection with the Russian Triangulation near the Beyik pass in the
Taghdumbash Pamir. )

__The table helow gives details regarding the observational work on the
different series :—

SUMMARY OF PARTICULARS.

Sambnl- . . Yilla- Sg:os:(?:rr 1
pur. Ranchi, | Blar. puram, | Trian- Y| Madurn. Bowbay.
o gulation. 1
No. of Stations ohserved nt . 15 13 26 20 9 54
newly fixed . 13 11 22 16 8 7
o bl 7 1 35 16 21 6 125
Length of triangulation completed in miles. 112 100 176 929 40 -
. " etill  remaining to '
be done .~ 180 §0 110
Aren of triangulation in sq. miles L 2070 988 2,764 1,106 75
Theodolite used { T._& S.v S-mcll S~‘inch 8-inch | 6-inch 8-inch
) ! 12-inch V| Micro. | Micro. | Micro. | Micro. Micro.
Numbier of triangles observed N 21 13 24 18 7 6 ’
- astronomical azimuths observed. 1 )
Maximum trinngular crror . Lo 1026 634 T2 6
Averagoe triangular error o L 0"473 2717 0°-93 2456
Mean closing error in Lat. - 0703 018 =
- “ " Long. 003 015
= " height . .. B 22 feet | 14 feet
" “ » azimuth . . R 14 127
" " " log side, the unit being
the seventh decimal place . 124 180 38




PART II

TIDAL OPERATIONS.

38 Vo. 16 Party.—Observations were taken by means of self-registering
tide-gauges during the year, at the stations enumerated in the following list :—

Date of Date ofNumbcrf
Stations. commencement | of closing of l_:'eurs ° REMARKS.
of observations. | observations, | 2P3CTVA~
tions.
1
1! sden .. 11879 Still working | 33
. .. { 11868 1880 *13 ) ,. | *® Small tide-gauge work-
2]
2 | Karaehi - 1831 Still working | 32 § 42 ing. "
3 | Bombay, (Apollo Bandar)... | 1878 . 34
4 ' Bombay, (Prince’s Dock) ... | 1k88 . 24
< | 1880 1890 10} -
i Madras Ly Restarted 1895 | Still working | 17 i
6 ! Kidderpore .. 1 1881 . 31
7 | Rangoon 1 1880 . 32
8 ; Port Blair ... 11880 ' J2
‘ . | 1880 1856 6
9 ; Moulmein { ’Resturted 1909 | S$till working 3(9
39. In addition to the above, readings to tide-poles were taken at

Bhavnagar and Akyab.
40.

41.

The 9 tidal observatories at work were inspected during the year
and the registrations have, on the whole, been satisfactory.

In the following tables are given the annual and decadal percentages

of errors in the predicted times and heights of high and low water at open
coast and riverain stations :—

Percentage of errors in Predicted Times and Heights at open coast stations

Jrom Automatic Registrations.

IN TIME. Ixn HEIGHT.
Numfber Within 15 minutes| Within 8 inches |[Within %; of mean
Year. o of actuals. of actuals. range ut springs.
stations.

HW LWV [HW | LW [HW | LW
1902 .. 9 56 67 94 95 96 96
1903 .. 8 80 I 92 93 94 94
1904 ... 6 82 5 99 93 96 96
1905 ... 7 82 . 96 95 96 97
1906 ... 6 85 81 96 97 94 95
1907 ... 6 84 83 98 99 98 99
1908 ... 6 S S84 98 97 99 99
1909 ... 6 85 86 97 97 97 98
1910 ... 6 S1 83 98 08 95 96
1911 6 84 Nt 98 99 97 98
Avernge of 10 years ... . 82 S0 97 97 96 97

Perecentage of ervrors

in DPredicted Times
Srom Automatic Registrations.

and Heights at

riverain stations

Ix TiME. |

IN HEIGHT.

; Number “r'il;hin 15 minutes| Within 3 inches

Within %5 of mean

Yenr. i qtu:ifom of actuals. of actuals. range at springs.

: HW LW LW LW HW LW
1902 2 63 54 76 83 96 20
1903 .. 2 33 61 n 60 88 87
1904 2 45 61 72 65 M 95
1903 2 52 62 72 BV 04 a2
1906 2 a9 a3 T4 64 02 95
1907 2 58 17 8 60 96 90
1908 2 38 52 T 60 97 92
1909 3 61 29 69 69 93 92
1910 3 97 32 63 71 89 9
101 3 65 al 58 [ 90 90
Average of 10 years 57 | 5] 72 62 93 92

42,

Tidal observations during the coming

the 9 ohservatories now working.

year will

he continued at
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LEVELLING OPERATIONS.

43, No. 17 Party.—Three detachments were employed as under :—

i .—No. 1 Levelling Detachment was employed (@) on check-levelling
the line Khnshab-Shahpur, (4) continuing the line Ihushab-Shalipur to
Lahore, (¢) levelling from Sargodha along the railway line as far as  Kadirpur
2au near Multin, () levelling at DzIki in connection with the selection of
a site for the new Capital. The out-turn amounted to 625 miles, which
includes 233 miles of single levelling at Delhi.

The heights of 6 primary hench-marks and 444 secondary bench-marks
were determined by double levelling. In the Delhi levelling the heights of
124 secondary bench-marks and 1,852 temporary hench-marks were deter-
mined.

The line Shahpur-Lahore completed the main circuit of levelling Lahore-
Rawalpindi-Khushab, Shahpur, Lihore. Accepting the values shown in the
line-forms for the new lines, and those shown in Volume XIX B of the
Operations of the Great Trigonometrical Survey for the old line, the circuit,
417 miles in length, closes with an error of 0-142 of a foot. This closing
error will be slightly altered when the new work is reduced to orthometric
terms.

(ii )—No. 2 Levelling Detachment was employed on new levelling (a)
Dumpep vid Sylhet, Karimganj and Alkhuara to Comilla, (5) Karimganj to
Silchar, (¢} Akhuara as far as possible towards Dacca. The total length of
this work was 327 miles and the heights of 26 primary and 264 secondary
bench-marks were determined. Among these were included 11 Great
Trigonometrical Survey stations. .

(iii )—No. 3 Levelling Detachment was employed on new levelling in
Burma, («¢) from Minbu to Salin by road with branch lines along the banks
of the Salin Choung, (#) from Prome to Rangoon along the Irrawaddy
embankments rid Henzada and Maubin. The out-turn amounted to 393
miles. The heights of 7 primary and 361 secondary bench-marks were
determined, including one Great Trigonometrical Survey station.

Progress in connection and constriction of standard benech-marks.

The standard bench-marks at Sylhet, Silchar, Comilla, Henzada, Prome,
Salin, and Myanaung were connected. Standard bench-marks have been con-
structed at the following places and will be connected during the next field
season :—Barisal, Ducca, Mymensingh, Chittagong.

Closing of lerelling cirenits—During the next field season it is hoped to
close 2 levelling circuits in the Punjab and one in Buarma.

MAGNETIC SURVEY.

44 Vo. 18 Party—Two detachments, each under a Provincial officer,
were employed on field work, a third detachment was emploved at Head-
quarters in initiating the reduction of the declination data of the Survey.

45.  The field detachments were employed on the detailed examination
of the Deccan trap area in Central Indian and Hyderabad State where con-
siderable abnormalities are met with; they also observed at repeat stations
in the vicinity of their work.

46. The officer in charge made comparative observations at the 4
Survey hasc stations and at Alibag magnetic chservatory and visited 37
repeat stations,

_ During the season the values of magnetic elements were determined at
78 new detail stations and 74 repeat stations.

47. Work during recess—The computation of the previous season’s
field work and the reduction and tabulation of the base station results for
1911 have been completed.
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The investigation of the instrumental differences in Horizontal Force has
been continued and will, it is hoped, be shortly completed ; this investigation
which involves the determination of the probable errors of observation of
the Survey standard has proved more complex than was anticipated.

48. The mean values of the magnetic elements at the Survey base
Stations for 1911 are as follows :—

Latitude
Obsgervatory. L & 4 Dip. Declination. H.F. V.F
ongitude.
e e ° C.G. 8. C.G.S.
3 19 19 N
Dehra Diin N 44 200 |E 2292 *33238 *32136
9% 319 E
22 46 29 N
Barrackpore { N 30455 |E 0 499 37337 *22220
88 21 39 E
‘ 18 56 45 N
Toungoo N 23 30|E 0193 38853 16532
lor 21 3 EI
‘ 10 13 50 N
Kodaikanal Q : N §s520|W 1 02 375615 02536
77 27 46 E
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PART IIL
OFFICE WORK.

I.—_HEADQUARTERS OFFICES.

MAP PUBLICATION OFFICE (wide index maps at end).

49. The classes of maps, for the publication of which the Headquarters
Offices are responsible, may be enumerated as follows:—

(a)—The topographical map of India on the scale of 1 inch=1 mile.
(h)—The topographical map of India on the scale of } iuch=1 m le,
(¢)—Geographical maps on the one-millionth scale.

(d)—General maps on small scales.

(e)—Special maps.

50. The first duty of the offices is to publish the 1-inch and 1-inch maps
prepared by the field parties and circle drawing offices from the topographical
surveys in progress.

51. (a) The map of India on the scalc of 1 inch =1 mile—During the
year 236 sheets of the new map have heen received for publication an_d 159
have been published. A large proportion of the sheets included in the
former figure were received towards the close of the year too late for
publication.

52.  Of the 204 sheets surveyed in 1910-11 only 7 shects had not been
received by the 30th of September 1912, as compared with 64 sheets, the
corresponding arrears on 30th September 1911.

53. Index maps Nos. 4,5 and 6 at the end of this report show the progress
of the publication of the new 1-inch map, and the table below gives the annual
output of its sheets since the modern topographical surveys were hegun:—

1-Ixcrr (STANDARD )} SHEETS PRINTED.

Year. _ .
Nt | S | Bon |,
— e . J— S
1905-06 |
1906-07 : 4 1 9
1907-08% \ 16 15 22 a3
1908-09 ‘ 35 39 68 142
1909-10 | 72 41 69 182
1910-11 [ 31 39 25 115
1911-12 5 68 33 a8 139
|
Total printed . 246 168 042 656
Total in programme ’ 2,160 ! 2,067 2,101 6,328
Number remaising for publication : 1,914 i 1,899 1,959 S.UT'Jm

- K K
* Two sheets, 55 0 and 55 =, formerly classified as proliminary issnes, have heen reclassified as modern sherts,
54.  In addition, 13 1-inch sheets prepared from modern revenue surveys

have heen received, and 23 have been published as preliminary editions. One
old style sheet prepared from modern revenue surveys has also heen received.
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55. To maintain the existing stocks of old sheets, or to give effect to
important alterations due to the development of communications, 40 sheets on
the 1-inch scale have heen reprinted.

56. (b) The map of India on the scale of } inch = 1 mile (vide Indez
map No. 10).—This map is prepared in “degree sheets” which include 1°x 1°,
or the area covered by 16 one-inch sheets. The publication of the map is
still in its infancy but the fair drawing of several sheets is in progress. The
following table shows the work in front of the department in connection with
this map :—

] Northern Southern Enstern Total
‘! Circle. rele. Circle. otals.
I
! z
Degree sheets, printedin 1911-12 | 1 | 1
| !
‘| |
Total number of degree sheets in programme | 170 140 140 i 430

57. During the year 4 “degree sheets” have been received at Head-
quarters and one has been published. Experiments are being made to
ascertain the most suitable method of representing hills on ‘degree sheets’
but no decision has yet been arrived at.

5% Pending the preparation of the new map, 13 sheets on the scale of
Z-inch=1 mile have heen published in degree sheet form from the maps of
old surveys, and 149 sheets of the Indian Atlas and 6 district maps on the
same scale have been reprinted to replenish stock.

59. (¢) Geographical maps on the one-millionth scale.—Nine sheets
were published. two of these in outline only without hills and one as a provi-
sional issue. DProgress has been made with the compilation and drawing
of the sheets remaining to be published. ( 7ide index map No. 11). One
old sheet has heen reprinted.

60. Until the modern surveys have extended over comparatively large
areas and have bheen published on both of the topographical scales, the
one-millionth series of sheets, each of which includes 16 ‘degree’ sheets, and
256 1-inch sheets must continue to be prepared from old surveys. Hitherto
the hills on these maps have been shown by shading, but in order to express
morve fully the available information regarding heights and orography in
general, it has been decided to show the orography of the sheets to be
published in future by the “layer” system. Under this system tle height
ahove sea-level is indicated by a series of colour tints, which in the case
of the one-millionth maps will probably be graded from light green for areas
between sea-level and 250 feet, through yellows, browns, purples and red to
pure white for areas above 25,000 feet. The application of the layer system
involves the compilation of approximately accurate contour lines, which may
delay the publication of the remaining sheets to some extent, but this
disadvantage will be more than counterbalanced by the increase in the
amount of information which the ‘layered’ sheets will give.

61. An international committee, which assembled in London in
November 1909, decided that it was desirable that an international map of
the world on the scale of 1:1,000,000, should be produced, and that the
respective Governments should prepare and publish the sheets of the maps
in which their territories were included in a uniform style prescribed by the
committee. The Indian Government had already begun the preparation of
its own series of one-millionth sheets, and these differ in several important
features from the international map, more particularly in the size of the sheets
which include 4° x4° instead of the 4° % 6° of the international sheets, and in
the use of the foot as the unit of height measurements, instead of the metre.
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62.  The Indian sheets could not he altered to agree with the interna-
tional series as they form the key to the whole system of nomenclature and
arrangement of the topographical sheets, and hecaunse the heights and contour
intervale must he shown on them in feet ; and if the Survey of India is to con-
form to the international movement, it will he necessary to produce the inter-
national sheets as a special series, in addition to the regular one-millionth
series of the country. Work on the preparation of the special series can only
be undertaken as occasion offers, but a heginning has been made, and the
engraving of one international sheet has been hegun.

63. (d) Small scale General maps . —The outline engraving of the new
32-mile map of India and adjacent countries is nearing completion. It has
been decided to show the hills on this map by the ‘layer’ system and to publish

it in 1913.

6+ The preparation of a new 32-niile map of India showing railway
stations has been lLegun, and is nearly finished. The map will be published
before the close of the calendar year.

65. A new edition of the railway, canal and road map of India, scale
39 miles=1 inch, has been in hand. )

66. The preparation of a series of maps of Southern Asia on the scale
of 2——'0“(}4,00, (ahout 32 miles=1 inch), has been under consideration for some
time and in response to the demand fora modern map of Persia which has
been steadily growing of late years, it was decided last year that a beginning
should he mace with the Persian sheets; the rough compilations of two of
these, ‘Northern Persia’ and ‘Southern Persia’, have been received from the
Simla Drawing Office ; the latter sheet has been drawn and is now under
publication, and the drawing of the former isin progress. The two other sheets
which include parts of Persia, namely the “ Afghanistin” and ‘“Baluchistan”
sheets, are still under compilation at Simla.

67. The recent provincial changes are being given effect to on the
plates of the general maps of India, and maps of the reconstituted province of
Bengal and of the new province of Bihar and Orissa have been prepared.

g prey

68. The annual edition of the Railway Administration Map on the 64-
mile scale, showing information up to the first of April, was procﬁlced in May.

69. Progress has been made in the engraving of the new index maps;
7 of the 42 which include the Indian arca have been engraved.

70. (c¢) Special maps :—Numerous special maps, diagrams and camp
plans were prepared for the Coronation Durbar at Delli.  In addition to these,
a special two-inch topographical map of ‘Delhi and vicinity’, and a more detailed
4-inch map in 4 sheets with an extract map prepared from it in one sheet,
have been published, and a 12-inch enlargement in seven sheets has been
begun.

71.  As unsual a very large number of special maps, plans and diagrams
have heen prepared for the different departments of Government, for Army
Headquarters and for officials throughout India. Among these are census
maps, administration maps, postal maps, and railway diagrams.

72, Mauy of, the departmental publications of the Survey of India,
its pamphlets and papers, hecome forgotten and lost, because they are not
published in a regular series with a serial number attached to each. It
frequently happens now that a Survey officer conducting an enquiry is unaware
of the existence of a previous paper dealing with his subject. For this
reason Colonel Gore in 1899 initiated the ‘Professional Papers’ of the Survey
Department. These Professional Papers are published in a uniform style
and are serially numbered. They are distributed to foreign libraries, univer-
sities and surveys. A complete list of the published Professional Papers is
included in cach successive paper. It has, however, been found that the
series of DProfessional Papers is not by itself sufficient, for there are many
reports and papers of the Survey Department which are published for depart-
moental use, and which are not intended for world wide distribution. It has
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therefore heen decided to have a second series of papers of the Survey of India
entitled ¢ Departmental Papers” and numbered sevially and to include within
it all papers which are being published for departmental use. The essential
difference between the scries of ‘Professional Papers’ and the series of ‘ Depart-
mental Papers’ will be their distribution, the former being issued to the public,
the latter being confined to the Survey of India and other Government of India
departiments and to individuals who are specially interested in the progress
of the Survey of India,
~ 73. The following departmental publications were printed at Calcutta
this year:—
(1). Professional Paper No. 12. “On the Origin of the Himalaya
Mountains,” by Colonel 8. G. Burrard, C.S.I,, R.E,, F.R.S.,
Surveyor General of India.
(2). Topographical Hand-hook :—
Chapter II.—“Constitution and Organisation of a Survey
Party.”
Chapter IV.—“Traversing and its Computation.”
Chapter VI.—“Fair Mapping.”
Chapter VII.—“Trans-frontier Reconnaissance.”
Chapter IX.—“Forest Surveys and Maps.”
Chapter X.—*“Reproduction of the sheets of the one-inch
Map.”
(3). “Report on a trial of the Equipment of the 1st, (Prince of
Wales' Own), Sappers and Miners for reproducing maps in
the field” by Lieutenant A. A. Chase, R.E.

74. .\ list of the departmental publications printed at Dehra Dan
this year is given on page 30 in the Report from the Delira Din Offices.

DRAWING OFFICE.

75. The Drawing Office continued its normal work of compiling and
supplying material for the engraving of all the general small scale maps of
the department and the fair drawing of such of them as are printed by helio-
zincography, the maintenance and correction of the office copies of all the
maps of the department, and the bringing up to date of old maps which had
to be reprinted. During the year work was done on 29 sheets of the India

and Adjacent Countries Series, on the scale of gy on 2 sheets of the new

. . . 1
Southern Asia Series, on the scale of ;5gmy and on 37 sheets of the general
maps of India, on various scales.

The preparation of degree sheets from the old Atlas sheets has been
continued and 21 such sheets have heen taken in hand,

Of maps, on various scales, which had to be reprinted, 89 were worked
on during the year.

Corrections or additions were made to 125 sheets on various scales
which had been drawn by parties and circles.

Of indexes, provincial and district maps, and large scale plans of cities
and cantonments, 81 were worked on during the year. 66 sheets of extra-
dcpartmental work were taken in hand. Amongst these were many maps
and plans for the Census officials, and one entirely new drawing for the map
showing the name and position of every railway station in India.

41 sheets of miscellaneous specimens, symbols, &c., for departmental use
were taken in hand.

76. The work of the office copy or record section is always heavy;
every new railway and canal and every addition to main roads, or change
in boundaries has to he added on the oftice copies of all the maps of the
department; the recent provincial rearrangements in Bengal alone affected
260 of our sheets.
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ENGRAVING OFFICE.
77. The Engraving Office has been employed on maps on the scales of 4
miles to 1 inch and rg5q and on all the general smaller scale maps of the
department. .

Considerable progress has been made with the new edition of the 32-mile
map of India in 12 sheets and this map will be finished during the
coming year.

A considerable amount of work still remains to be done on the new
64-mile map of India, which will not be finished for 2 or 3 years to come.

Corrections have been made to the 96, 128, 192 and 256-mile maps of India
and a new map on the 128-mile scale has been published during the year.

The engraving of the first degree sheet, (No. 38 N), based on surveys
subsequent to 1905 has been taken up and is nearly finished, this map will be
published early next year. Five sheets, (Nos. 34, 47, 53, 83, 94.) of the THNOT
series have been worked on during the year, and one sheet of the Interna-
tional map on this scale was commenced. Numerous district, provincial,
miscellaneous and index maps have been prepared, or corrected. Amongst
the publications under this head is a new edition of the map of Calcutta on
the scale of 6 inches to 1 mile.

78. The normal employment of the office for some years to come will
be as follows:—

(¢) The completion of the new 32-mile map of India and Adjacent
Countries, and the revision of the plates of the 64-mile map.

(#) The engraving of those sheets of the India and Adjacent Countries
series, on the scale of Tnoéfﬁm, and of the degree sheet and -inch series which
are likely to be most in demand, as including important towns, big military
centres and manceuvre areas.

(i) One sheet of the international map of the world on the scale of
m, is in hand, and additional sheets will be taken up as occasion offers.

PHOTO.-LITHO. OFFICE.

79.  There has been a general increase of work over 1910-11 both in the
number of maps printed and in the total number of pulls, which has
necessitated a considerable expenditure on overtime work. During the year,
231 sheets in new 1-inch (standard) form were published, including prelimi-
nary and provisional editions, new publication and reprint editions to replenish
stock.  Of these 222 were in colours, 4 in black and brown, and 5 in black
only. This shews an inerease of 90 such sheets over 1910-11, and of 15 over
1909-10. Sixty-one degree and fourteen LTml;,im}) shects, (including reprints, &c.,
as ahove ), were also published.

R0.  Some progress has been made in connection with the production
of layer maps.  The difficulties in producing and securing good registration of
the various layer tints have been successfully surmounted, and satisfactory
results have heen attained.  Two layer maps are in proof stage at present,
and will shortly be printed.

81 With a view to keeping abreast with the latest printing methods,
a new rubber oftset printing machine has been: installed. 1t is too early yet
to judge the results of printing from rubber, but it is hoped that the new
method will offer material advantages.

82, In the month of March this year the large Zeiss “Apochromatic
Planar” lens indented for in 1906 armived. The makers experienced great
difliculty in malking the prism for this lens, and it is understood that over three
were rejected by them as unsatisfactory before a successful result was
attained.  The lens has a feeal length of 1,700 mm, working at an aperture o
e It has been tested at full scale on a 463 inch x 33 inch plate, and
fonnd quite satisfactory.  'With a small aperture, a plate 50 inches x 40 inches
can casily be covered.

83. A glass plate polishing machine has also been installed.
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TABULAR STATEMENT OF OUT-TURN OF PHOTO-LITHO OFFICE.

.

1 2 3 4 5 6 | 7 K )
R ed le‘““b""" NUMDER OF MAPS PRINTED,
Cost of Valug of incz:::]iror ﬁlled t
Year. : out-turn at| prusc. Extra REMARRS.
office. t-rate by book- | (Litho. | Depart- | - "+ Total
cost-rates. Xebit." only here | mental, mgntul :
shown). .
Rs. Rs. Rs.

1909-I10 o 1,504,494 [ 2,13,694 51,586 | 1,574,180 2,697 1,053 3,750
1910-11 ... | 1,64,193 | 1,77,900 50,693 | 1,383,147 2,559 1,104 3,663
1911-12 ...| 1,47,867 | 2,01,394 24,9041 1,564,496 2,686 1,263 3,949

= This shotws n decrease. This is dud to the fact that the Map Record and Issue Office fiow despatches and charges
for nenrly all the oxtra-departmental maps printed by the Photo.-Litho. Office.

+ This as in statements of previous years only includes litho, impressions.

In oddition, there were 60,056 half-tone pulls and 437,820 line-block pulls, (chxeﬂy Weather Charts).
" 102,900 " ,, and 111,300 " ., in 19710-11.
a9 agains 114,846 ., ,» ond 68,390 " »  in 1908-10.

The output of the Type Section is not included in the above statoment.
The Type Section published 7,988 pages or items, 1,131,012 copies, 2,014,766 impressions.

st [ 146037 o, L235,181 2,104,735 " in 1910-11.
as Rguinst ) 12185 ,, or 4, 1,435,093 2,615,735 " in 1909-10,

MAP RECORD AND ISSUE OFFICE.

84. The gross face value of the maps received from the printing offices
during the year amounted to Rs. 2,28,331. This sum includes Rs. 16,235, and
Rs. 13,066, the face value of maps printed in the Engraving Office and at
Dehra Dun respectively.

85. The following table shows the maps printed and received and their
face values :—

NUMBER OF DIFFERENT
MAPS OF EACTI CLASS
a ¢ RECELVED.
uss O maps. Scale. Velue.
New publicn-
tionsand Reprints.
New Editions.
Rs.
(I) Geograpbical maps .. | Small & Various 2 2 3,712
1 -
(II) India and Adjocent Countries (Heho) . 00000 10 2 5.300
(IIT) Quarter-inch sheets—
(«) Degree sheets (Modern) .| Yinch= ¢ miles| ..., 3 1,500
() do. Prely. & Provl. ) .| linch= 4 miles 35 1 16,636
() do. from old umtenal) .| 1inch= 4 mileg 13 3 4,950
(4) (014 style sheets) ...| linch= 4 miles| 1 9 4,020
(IV) 1-inch (Standard) sheets—
(@) (Modern) ...| linch= 1 mile 159 2 81,149
})  (Preliminary) ...| linch= 1 mile 23 | .. 10,730
) (Ol style) ] Vlinch= 1 mile 13 27 17,467
. 1 inch=16 miles) } -
(V) Provincial maps i ir:ab::i‘,; i?]lil::: ; 1 3 1,780
'\'I) District maps ...| linch= 4 miles e 6 1,600
'IT) Atlas shects ...| linch= 4 miles|  ...... 140 14,477
(VIII) Administration Report mups ...| 1inch= 8 miles 1 17 675
(IX) Plans of Cities and Cantonments Various dq ] L 12,809
X) Triangulation and traverse charts Variona 22 47 1,465
(XI) Index maps . Various 24 5 3.030
(XII) Miscellaneous maps Varioua 273 35 15,031
Totala .| ... 611 31 2,28,331
Corresponding totals for 1910-11 | ... 541 325 2,17,431
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86. The total number of printed maps issuéd during the year was 2,388,633
of an aggregate value of Rs. 1,39,270. The details of the sales were as

follows :—
- Sales to T - Number of mags. Values. T
Rs.
.Government officials 220,737 71,634
Indin Office 1,792 2.061
Departmental issnes 38.285 42,734
Private individuals 24,410 19,652
Agents . 3,459 3,189
Totals for 1911-12 289,633 1,49,270
Corresponding totals for 1910-11 230,948 1,927,167
MATHEMATICAL INSTRUMENT OFFICE.
87. During the year under report, viz., from Ist April 1911 to 31st

March 1912,

trated by the following table :—

years.

there was a marked improvement in the demands made on this

office, compmed with those of the preceding 2 This is clearly illus-

Value of Instruments issued to Public Officers.

1909-10. 1910-11. 1911-12.
Rs. Rs. Rs.
2,35,332 2,65,184 3,25,633

As a result, the profit and loss statement shows a profit of Rs. 6,204,

(as against a loss of Rs. 6,891, shown in the statement for 1910-11), on this
head.
83. On the other hand, there was a shrinkage in the work done as the

following table will show :—

Value of work done in the workshop.

1909-10. 1910-11. 1911-12
Rs. Xs. R,
1,858,411 2,01,320 1,714,871

The profit and loss statement shows a loss of Rs. 4,716, (as against a
gain of Rs. 10,673, shown in the statement for 1910-11), on this head. This
loss was partly attributable to the absence of the Junior Assistant Manager
on leave, the worl during his absence devolving largely on more or less
untrained assistants.

89. The following table shows the number of cmployés at the end of
each of the last 3 yeavrs:—

1909-10. 1910-11. 1011-12,

186 38 330
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90. The following table shows the average number of employés and
their pay :—

1909-10. 1910-11. 1911-12,

353 at Rs. 79,810 296 at Rs. 59,836 297 at Rs. 62,981

91. It may be noted as pointed out in last year’s report, that certain
standing charges, (representing supervision, rent, interest on plants and
material, depreciation, clerical labour, &c.), have to be incurred, irrespective
of the work coming to the office, and consequently, the so-called profit and
loss in connection with the working of the Mathematical Instrument Office
depends on the demands received for instruments to be supplied, and for
work to be done. In calculating profit and loss, a percentage is allowed to
be taken as credit, (25 7 over book value in the case of issues and 10 7 in the
case of work done), and an increase of demands means an increase in the
amount of this percentage, resulting in probably a gain, and a shrinkage of
demands means a reduction in the amount of the percentage, resulting in
probably a loss, the standing charges remaining the same in both cases.

92. Below are given the usual comparative figures for "the last three
years i—

1909-10. 1910-11. 1911-12.
Rs. s, Rs.

Total issues to Public Offices as shown in the Profit 2,38.332 2,65,184 3,25,633
and Loss statements of stores.

Volue of repairs to instruments received for repairs 55,774 64,156 55,941
and returned in n serviceable condition.

Value of instruments received from Government 53,446 33,428 37,228
Officers when no longer required.

Book vnlue of the stock of instruments, &e., in 10,22,554 9,20,925 7,46,047
Serviceable Store,

Book value of the stock of instruments, &c,, in 81,381 69,371 70,460
Repairable Store,

Total value of work done in the \le\%hop 1.88.411 2,01.329 1,7h871

Vulue of instruments manufactured in Workshop for 33,035 61,698 61,43
Servicenble Store.

Value of instriments purchased locally 1,048 2.880 4,578

Yalue of instruments and materials obtained froml‘ 2,12,921 40,814 47,148
England through the Director General of Stores. | |

93.  During the year the stock of all the three stores, the Serviceable,
the Repairable and the Material Stores, was taken, and the discrepancies
noticed have hecn adjusted.

94, The working of the office on the whole has been very satisfactory,
anil the aims of the Profit and Loss accounts have heen carried out, so that
the office has done its work without practically either gain or loss.

95.  During the year the following items of importance occurred :—
(1) The Abor Expedition, Miri and Mishmi Missions were
equipped.
(2) The Field Press was again got ready for trial at mancwuvres.

(

(4) The extension of the dividing shop was completed.

3) A little progress was made in the manufacture of lenses.



29

II.—DEHRA DUN OFFICES.
SPECIAL OPERATIONS.

96. The new apparatus for the comparison of standards of length which
has been designed hy Sir David Gill, K.C.B, F.R.S,, is on its way out from
England, and parts of it have already arrived.

97. The apparatus is primarily concerned with the measurements of
geodetic bases but is of so complete a nature that with its aid it will be pos-
sible to determine the length and thermal constants of almost any bar that
has suitable terminal marks inscribed on it.

98. There are two distinct and separate parts of the apparatus. The one
is for determining the lengths of the wires with which bases are measured in
the field, and the other for determining the length of the bar with which the
wires have been measured, by comparison with the primary standard.

99. The primary standard will probably be a metre of pure nickel. It had
been intended to employ a metre of silica-glass, which seemed to have many
advantages over other materials, but the metre of this kind in the possession
of the National Physical Laboratory at Kew has shewn signs of secular
change, and it would therefore he unsafe, at any rate until further knowledge
of its behaviour has been accumulated, to look upon it as a primary standard.

In addition to the metre of pure niclel there will be a metre of invar, (367
nickel, 64 / steel ), and a 4-metre bar also of invar.

The last named har will be used for determining the 24 metre length with
which the wires are compared.

100. The equipment formerly in use in India consisted of a set of 6 Colby
ompensation bars and microscopes and a 10ft. standard bar of wrought iron.
The latter on account of the large size and somewhat irregular outline of the
dots that define its length, is unsuitable for work of the refinement that s
nowadays looked for, and the Compensation bars, though highly ingenious,
are lahorious to use, and their complexity makes it difficult to account and
allow for the residual uncompensated changes of length, due principally to
differences in the temperatures of the brass and the iron bars of which they
are composed.

101.  The Trigonometrical Survey has never possessed any apparatus for
determining the coefficients of expansion of its standards of length and it was
very necessary that this deficicney should he made good.

102, The seismograph has heen in action and certain improvements
have been effected. The pillar even yet appears not to have settled finally
and adjustments for period have to be made from time to time. A numhélz
of earthquakes have been recorded and the distance of the epicentre
es'timate(l, showing satisfactory agreement with the estimate from the Simla
seismograms.

103. Photographs of the sun have been taken on 336 days, the sun
heing ohscured by clouds on the remaining days. ’

10+ Mcteorological ohservations have heen continued as usual at 10
am. and 4 pa. throughout the year.  As the results, with the exception of
rainfall readings, are no longer required by the Meteorological Department
certain changes in the times of observing will he made from’ January 1913 50
as to malte the obscrvations of greater practical use for Survey 0porﬂi0ns.y

COMPUTING OFFICE.
Geodetie work.

105.  Numerous computations, comprising conversion of coordinates for
trans-frontier degree triangulation charts, deduction of dynamic and
orthometric heights of rock-cut hench-marks alonge various lines of levelling
reduction of azimuth observations taken on the Abor Expedition anii
preparation of Table XVIIL, Auxiliary Tables, have been carried out. Work
also has been done in connection with certain mavnetic questions, size of the
Earth, and the International Atlas. - '
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106. Twenty-one spirit levelling pamphlets and 82 triangulation charts
have been passed through the press and printed during the year: the total
number of the latter now amounting to 112,

107.  The following publications have been printed :—

(a) “Note on a change of the axes of the Terrestrial Spheroid
in relation to the triangulation of the Great Trigono-
metrical Survey of India” by J. deGraaff Hunter, M. A.

(0) “Miscellaneous papers relating to the measurement of
Geodetic Bases by Jiderin Invar Apparatus.”

(c) Professional Paper No.13. “Investigation of the theory
of Isostasy in India,” by Major H. L. Crosthwait, R.E.

(d) “On the Deformation resulting from the method of con-
structing the International Atlas of the World on the
scale of one to one million by M. Ch. Lallemand.”
Translated by J. Eccles, M. A.

(¢) “A note by Major C. L. Robertson, C.M.G., R.E., on the
representation of hills.”

Arrangements have been made for the storage of all thz Professional
Forms which are now being supplied from this office.

Geographic Work.

108. Some topographical triangulation has been finally adjusted, and
some is at present 1n hand. Explorations in Tibet made by Indian Explorers
at different times have been combined chronologically in one book, which is
now being sent to press.

109. The following reports have been printed :—
(2) Report on the Survey Operations, Mishmi Mission, 1911-12.

(D) Ditto ditto  Hkamti Long Mission,
1911-12.
() Ditto ditto  Miri Mission, 1911-12.

Preservation of Trigonometrical Stations.

110. 1,117 stations were repaired by the district officers at a cost of
Rs. 6,612-4-3. Out of 340 districts from which reports are due annually,
20 failed to make returns.

DRAWING SECTHON.

111.  The following table shows the volume of work undertaken :—

§ Number of sheets Number of sheets
Class of map. in hand drawn and sent
: to press.
Scientific diagrams and charts 0 9
: 1
Geographical maps, iy scals 4 1
Do. do. Layer system, (specimen) ... 1 0
Do. do. smller seale 2 9
Miscellancous indexes, plans, diagrams, &c. 2 B}
Triangulation charts 3+ 58
Levelling charts 1 23
Coronation Durhar maps 0 8
Special maps—Hkamti Long Mission . 0 3
Do.  do. for Doctor Stein . 0 17
Extra Dcpartmental maps—(1) District map of
Hoshiarpur, and (2) Country between Ambila nml} 0 2
Paniput.
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PHOTO.-ZINCO. SECTION.

112, 1,550 maps and diagrams were photographed against 1,944 in
1910-11, very little work was received for photographing during the months
of February, March, and April which accounts for the slight falling off.

113. The number of impressions pulled was 289,116 against 294,118 in
the previous year. The lithographic machine was employed throughout
the year printing the maps of Dr. Stein’s exploration, cantonment maps,
forest maps, triangulation and levelling charts.

114+, The letter-press machine and stereo-typing plant have heen
installed and erected during the year. The letter-press machine was em-
ployed throughout the year printiny departmoental formns, the number of
impressions pulled was 265,615.

FFOREST MAP OFFICE.

115. The number of maps, of the gross face value of Rs. 14,699, issued
to the Forest and other officials and to the public during the year, was
10,453, which is a decrease of 6,859 from last year. The sum realized by sales
amounted to Rs. 2,681, against Rs. 1,724 in the previous year. Of this
amount, Rs. 2,096 was adjusted by book-debit and Rs. 535 accrued from
sales to private individuals and trading companies.

116. The following table shows in abstract form, the work dealt with
by the Office :—

NUMDER OF SHEETS.
Class of map.

Drawn and sent .
Inband. to press. Published.
1-incl, 2-inch, and 4-inch maps of Forest Surveys 177 a9 108
Provincial, Divisioral, and District Forest maps ... 15 12 2
Working Plans and Misccllaneous maps 17 26 16
Totals . 209 137 126
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III.—CIRCLE AND LOCAL DRAWING OFFICES.

NORTHERN CIRCLE DRAWING OFFICE.

117. The normal main work of the office was the examination of
L-inch (standard) sheets drawn by the various parties, the completion to
margin and examination of a few sheets owing to small additional surveys,
the drawing of degree sheets, and the examination of a few 1-inch (standard)
sheets compiled and drawn in the late United Provinees Drawing Office.

118. The following is a summary of the work in hand and sent to
press :—

Number of Sheets.
Class of map. Seale.
In bhand. Sent to press.
| !
1-inch (standard) sheets... ... ! 1Tinch =1 mile 62 160
Do. do. (2nd Edition) Do. 0 3
Do. do. (Reprints) ... Do. 1 1
Do. do. (Preliminary) o Do. 0 [§
Degree sheets ... ¢ 1inch=+ miles 9 | 4
4 Cantonment maps ... 112,16, Gt inches 9 38
=1 mile i
Miscellaneous maps, (Delbi) J’ 0 i 4

SOUTHERN CIRCLE DRAWING OFFICE.

119. The final examination of 55 1-inch (standard) sheets and the fair
drawing of 5 1-inch (standard) sheets, 4 degree sheets, 4 sheets of the map of
the Perivar and Pambiyar Catchment Areas and 20 special forest editions
were completed ; the fair drawing of 25 standard sheets which were received
incomplete from parties was alco completed. The fair drawing of 2 1-inch
(standard) sheets and 3 degree sheets was commenced but not completed.
Considerable assistance was given to parties to complete their current
mapping. 13 pupils were trained in drawing and typing.

120, The Photo.-Zinco. Section undertook most of the photographic
and Vandyke work required hy the parties.

121. The only sheets reported as surveyed in 1910-11 which were
not submitteid for publication hefore the 30th September 1912 were the
following :—

o P o B
Sheets 48 o and 58

EASTERN CIRCLE DRAWING OFFICE.

122 During this season the office dealt with the maps of season 1910-11,
when there were only 3 parties in the circle.

123. Out of the 41 sheets completely surveyed, 40 were sent in hy the
parties for examination and publication.  All of these but one were forwarded
to Caleutta for publication hefore the end of the season under report, and
the remaining one was forwarded in October 1912, Tifteen of these sheets
contained foreign territory, of which only reconnaissance surveys on the
}-inch seale are in existence, and they were completed to margin in the
drawing office by enlargement of the l-inch surveys. Twelve sheets were
submitted otherwise incomplete by the field parties, and were completed in
the drawing office, and during recess 12 draftsmen were lent to the parties
to assist in the mapping of the carrent season,

124, One degree sheet map was drawn and forwarded to Caleutta for
publication and & are now in hand.

125 One cantonment map was drawn and forwarded for publication
and also one triangulation chart,



III —CIRCLE AND LOCAL DRAWING OFFICES. 33

BENGAL DRAWING OFFICE.
(Standard Mapping Section).

126. The following 14 l-inch (standard) maps with a mapped area
of 3,477°66 square miles have heen submitted during the year for the
publication of a preliminary elition of each:—

72 2—0’—6, = [,—f—,], (old style 30 inches X 15 inches, brought up to margin
for a second edition), (ﬁ. 9, {;—‘, 73 %,
and the following 17, with an area of 3,252:72 square miles, have been
compiled during the year and submitted for the preparation of prints for
supplementary survey :—

s L D

72 1,2,3, 47,8 73 1,3,5,7,8,0,10,11, 13, 11, 13

127. The following four 1-inch (standard) sheets which were completed
in former seasons for surveyed areas are still held up for the incorporation
of the material of districts Jalpaiguri, Gaya and Hazaribagh, no new work
having been done in them during the year:—

B o G H
78 6 72 W

128. The following 57 1-inch (standard) sheets with an approximate
area of 13,942'46 square miles are in hand for the publication of either a
preliminary edition or of prints for supplementary survey :—

0 K 1 r 3
—y 64 — 0 = 72 ¢ G
63 6 2,06 6,138 4,918 1% 7 34,6, 810, 1L, 13,14, 15, 16’ 3, 4,7, 5,11, 13
’ L B c E
72 i1, 12, 15, 16’ 73 T LLB305,67 1,2,3,4,5,6,58,9, 10,11, 12, 13, 1, 15, 16"
. i c ; L .
Five sheets, viz. .—72 § and 72 == were practically ready but

unfortunately could not be sent in for publication before 1st October and
hence could not be included among the maps submitted for publication
during the year.

129, In addition to the above, the following 32 1-inch (standard) sheets
which were drawn in previous years in pencil for thina mapping purposes
are still in pencil but will gradunlly he inked up for publication :—

5 2 N I L 0 14 R I

63 16’ 64 6, 7. % 10,711,712, 17, 15, 16’ 72 1206 4. 1,5, 6.7.8,9, W0, 10, 12, 13, 14, 15" 73 1,239,138
a M ‘
2 Iy

130. The following examination, correction and colouring work has also
heen done :— -

(«} 10 uncorrected proofs of 1-inch (standard) sheets have been
examined and corrected.

(4) Fiscal lil'nits and cultivation have been coloured on 20 un-
published black prints of 1-inch (standard) sheets.

(¢) 26 published black prints of 1-inch (standard) sheets have been
coloured.
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WORK FOR OTHER GOVERNMENT DEPARTMENTS.

131. As in previous years the Riverain Detachment of the Northern
Circle was exclusively employed on the riverain and rectangular surveys
required by the Punjah Government ( vide page 7).

132. The Mathematical Instrument Office supplies and repairs certain
classes of instruments for every Government department in India including
the Army Department.

133. Various forest surveys were carried out by the parties in the
different circles { vide the special report on Forest Surveys, page 13 ).

134. The survey of the Quetta Cantonment and civil station was carried
out at the instance of the Chief Commissioner and Agent to the Governor
General in Balachistan ( ride page 7).

135 The survey and fair-mapping of the Cantonment of Santa Cruz
were completed ( ride page 8).

136. The Pambiyar Catchment arca in the Travancore State of Madras
was surveyed and a combined map in 4 sheets on the 2-inch scale of the
Periyar and Pambiyar Catchment areas was fair drawn.

137. A section of No. 10 Party was employed in giving practical
training in cadastral surveying to officers of the Burma Land Records Depart-
ment until the Ist April 1912, when it was transferred to that departient
(zide page 9).

138, Surveyv detachments were :lttacho(l to the Abor Expedition, the
Miri and Mishmi Missions on the N. E. frontier, and to the Hkamti Long
Mission in North Burma, and ('\ccute(l reconnitissance surveys for the Forcwn
and Army Departments.

139.  The reproduction, for other departments, of maps, plans, and
illustrations that do not require to be redrawn, .does not interfere with the
normal work of the Survey of India and is al\\n_)> undertaken when asked
for.  On the other hand, the amount of drawing and compilation that can
be done for extra-departmental purposes is limited, and is necessarily confined
to urgently required and important work.

140. During the year special drawing and compilation have Leen done
for the following :—

The Government of India.
Local Governments and Administrations.
The Chief of the General Staff.
The Coronation Durbar Committee.
he Ralway Board.
The Census Commissioner.

The Post Master (General.
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Maps, plans, or illustrations were reproduced for the following in
addition :—
General Officers Commanding Divisions and Brigades.
The Director-General, Military Works.
The Director, Geological Survey of Inia.
The Director-General, Commercial Intelligence.
The Director-General of Observatories.
The Consulting Architect to the Government of India.
The Ofticer on Special Duty for Enquiry into Prices.
The Engineer Officer on Special Duty, Delbi.
The Chief Inspector of Mines in India.
The Indian Museum.
The Superintendents, Government Printing.
The Director-General of Archeeology in India.
The Superintendent, Hindu and Buddhist Monuments.
The Controller of Patents and Designs.
The Great Indian Peninsula Railway.
The East Indian Railway.
The Bengal-Nagpur Railway.
The Eastern Bengal State Railway.
The Bengal and North-Western Railway.
The Karachi Extension Railway Survey.
Local Census Superintendents.
Sanitary Commissioners.
Chief Engineers.
Forest Department.
Police Department.
Postal and Telegraph Department.
Agricultural Department,
141, Some work was also done for public hodies or societies, such as
the Port Trust Commissioners, Calcutta and Madras, the Indian Astronomical

Society, the Calcutta School of Art, the Photographic Society of Bengal,
&c., and in a few cases, for private firms. B

142. A survevor from No. 1 Party accompanic | Mrs. Bullock Workman’s
expe-dition and sueveyed an are1 of 856 square miles on the scals of 4 inch =
1 mile on and in the vicinity of the Siachen glacier in Baltistan, The ordinary
pay and travelling expenses of the surveyor were paid by the Survey of India,
all other extra expenditure being mat by Mrs. Bullock Workman on the under-
standing that the map would be placeil at the disposal of the Survey of India
on the return of the expedition. |

143. 17 maps were drawn and compiled and 30 maps reproduced at
Delira Dan of Dr. Stein’s explorations in Chinese-Turkestan and Western
China, 1906—0%.

144 A number of astronomical, harometrical, and hypsometrical
observations, taken hy Captain Bailey in the course of a journey from Pokin
across Chiva to Sadiya, India, have heen worked out in the Computing Office
at Dehra Dan. e

145. A section of the Simla Drawing Office is employed solely on
miscellane 'us work for the Military and Foreign Departments, and has turned
out a large numher of maps. )
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